Dynamic Response Analysis of Pressurized Cabins Subjected to Decompression Loadings by Pagani, A. & Carrera, E.
04 August 2020
POLITECNICO DI TORINO
Repository ISTITUZIONALE
Dynamic Response Analysis of Pressurized Cabins Subjected to Decompression Loadings / Pagani, A.; Carrera, E.. -
ELETTRONICO. - (2015). ((Intervento presentato al convegno XXIII Congresso - Associazione Italiana di Aeronautica e
Astronautica (AIDAA) tenutosi a Torino, Italy nel November 17-19, 2015.
Original
Dynamic Response Analysis of Pressurized Cabins Subjected to Decompression Loadings
Publisher:
Published
DOI:
Terms of use:
openAccess
Publisher copyright
(Article begins on next page)
This article is made available under terms and conditions as specified in the  corresponding bibliographic description in
the repository
Availability:
This version is available at: 11583/2622925 since: 2015-11-20T09:22:28Z
23rd Conference of the Italian Association of Aeronautics and Astronautics
AIDAA2015
Politecnico di Torino, 17-19 November 2015
E. Carrera, M. Cinefra, A. Pagani, M. Petrolo and E. Zappino (Editors)
www.aidaa2015.it
DYNAMIC RESPONSE ANALYSIS OF PRESSURIZED CABINS
SUBJECTED TO DECOMPRESSION LOADINGS
Alfonso Pagani∗, Erasmo Carrera†
∗ Politecnico di Torino
Department of Mechanical and Aerospace Engineering
Corso Duca degli Abruzzi, 24
10129, Torino, Italy
e-mail: alfonso.pagani@polito.it, web page: http://www.mul2.com
† Politecnico di Torino
Department of Mechanical and Aerospace Engineering
Corso Duca degli Abruzzi, 24
10129, Torino, Italy
e-mail: erasmo.carrera@polito.it, web page: http://www.mul2.com
Key words: Pressurized cabins, Rapid decompression analysis, Dynamic response, Unified
formulation.
Summary. Although pressurized fuselage protects crew and passengers from the lethal envi-
ronmental effects, decompression accidents continue to be the cause of aircraft and lives losses.
During decompression, in fact, the air mass moves through the aircraft compartments in a non-
uniform manner and this cause pressure differentials that may further damage primary and
secondary structures. It is, therefore, clear that the interest in developing accurate models able
to simulate cabin response to decompression loads is of great interest in current times when
aircraft continue to fly at higher altitudes.
In this work, a methodology for the dynamic response analysis of fuselage sections undergo-
ing rapid and explosive decompressions is devised by coupling a zero-dimensional gasdynamic
model with higher-order beam structural theories. The zero-dimensional formulation for the
gasdynamics of decompression events of pressurized aircraft is developed by assuming an adi-
abatic, reversible transformation. The model developed is able to take into account both su-
percritical and subcritical decompressions as well as venting systems of multi-compartment
aircraft [1]. On the other hand, the elasticity of fuselage structures is taken into account by
implementing refined beam theories within the framework of the Carrera Unified Formulation
(CUF) [2]. Thanks to CUF, in fact, very efficient but still accurate structural models able to
capture global and local mechanical behaviours of complex aerospace structures can be im-
plemented with ease [3]. By employing a modal superimposition method, various time-domain
response analyses are carried out and the high efficacy of the methodology developed is widely
validated and discussed.
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